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760110-1530312 
157-901 

[^^1 AHM^^AI QM=? m^2m 833-12 

[^31 KR 

I^i A|] HI42S2I ^§CHI 2|& SSI , JII60S2J ^§0j| 2| 

as^siae] (en 

PIMSIS] 20 a 29,000 S 

10 3 10,000 S 

0 2 OS! 
[£1AH!^S] 9 ij- 397,000 Si 

436,000 €1 

[H¥AHf|] 1. fior/H- gA||AH(££)_1S 
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*l£)*r 4311^ 5L^*Rr ^^.S ^ %^#*l7> afloat*. 

£ 7 
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o}3.^m ^^#^r t 1 *]* {OPTICAL PICKUP DEVICE WITH ACHROMATIC PRISM} 

£ 1* #efl go^ £AltV ^5=, 

£ 2tt #sfl ^<3#*1^ tf-g- <i# tM§51. 
3E 3^ ^efl HOE7> ^a]^ JEAltb ^J£ ( 

£ 8^ <£®*\<& 5LZ)^ £Al*V £, 

£ 10£- 6>3.S.nfl^ Hsl## £AltV £, 

100 : tti4 102 : nfll^S 

104 : ^%^} 106 : ^ ^1-2^ 

108 : #eH°lEl 110 : o}3.3.*fl^ 
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110a : #2fl^ 110b : 3.^ 31 <I #efl>i 

111 : ^^-^ 112 : ^ 

113 : 200 : >£^r4i7.f 

210 : o>a^uflEi H5l# 220 : *c| 

D : # t\±.3. 

^^^l (Optical Pickup Device)^ %SL3_*\ , t±i} ^v}^ H# 

(Twin) <M(Laser Diode, LD)7 r ^1=1 #«j<3#*HH o>3 S *1)H He] ^(Achromatic Prism) 
# °l-§-^>^ !L^-glLg.*\ finefl^ ^^(Holographic Optical Element, H0E)M- 

31*1 «3 (Wedge Beam Splitter) ^Hf#-g- ^ 017]] ^ ^rf^cq 

^ ^ #^<S#*H *r*l ?H4- 

DVD(Digital Versatile Disc) #3H<H^r DVD# *fl^* ^ 7l^] A>-g- 

3^ CD(Compact Disc) 2^ -HBl*fl CD ^ DVD# 5.^- *fl>$^ ^ &JE.-^ 

*2fl^ W^^Hfe CD^r DVD» 3.^- Hl^7] 3)^ CD-g- sIHt} cfoj^c 

(Laser Diode, °l* r LD)^ DVD-g- LD7> ZfZf f^AS ^l^M 9l°-E.£., =L ^2i7\ ^^sfji 
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<24> 3e<*fl*r ^#^» #°U di^JHI °1» ^ CD ^ DVD^ ^ 

^7fl^ CD-g- LD ^ DVD-g- LD-& ^^^Ha^ CD-g- ^ DVD-g-^ 27fl^ LD 3)£ 

§1-140] Bfl^l^lS. ^ H^(TWIN) LD^) A>-g-ol ^jl oj^ ^o]t|.. 
<25> ^-71 H€ LD^r CD ^ DVD LD* tr 7fl^ 3fl7l*H Sife^, o] <=- 7 flo] LD ^.^ ^ 

<26> ^5.3., #5fl<3] S€ LD7> ^W]^ <3 #*HH , ^7} ^ # ^ <^ ^ ^ 7fl ^ ^ 

7H ^S]fe ^ ^ #<>13: *>q-^ ^ «eHo|Ei ^(Collimator Lens)* ^ 

<H1 ^o"l*l ^^117} ^^-^^.S. ^#3*1 ^Tfl ^rf. 

<27> nj.gj.xi j QjoV^o.^ H ^ LD# ^V-g-*}^ ^<a#*l*f <#7) if- 7flS] 

<^ ^^lA]7]7l ^£Oj ^o_*>^^r «>, B€ LD* ^ltr ^S^^lfe $| 

*1 (Wedge) ^Hfloj wi ^^(Beam Splitter) S^r fia| ^^(Holographic Optical 
Element, HOE)^- ^7}S. a>-8-*H ^.^^ §>^rf. 

<28> ^«.*v j£ if ^2floj ^^^oj oj^ # t£a1*V CD-g- ^ DVD-g-S] H-S 

LD(ll)^, ^-71 H-S LDUlHH #^>s]^ AA$\ %i # clia(D)1 cfl#^ 
^(23)^, ^71 % c]i 2 (D)5.^-Ej ti>A>^ zj-zj-o} ^-o. ^AisH=. ^^7>(25)« S^NH 

<29> nl^JfJr 170. s)^^^>ol^ ( 21^ -I-eH 0 ^ ^l^ojrf. 
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<30> ole^ ^^^ofl^ sQ-Zf H^SM ^*fl #7] H-fi 

LD(ll)^- ^1^(21) A>o]^ ^-^s^Hl B€ LD(11)^-5.^-e^ #a}s^ sj-^-o] 

tf-E- CD-g- *l)^(13a, ^l^-)^ DVD-8- 7fl^#(15a, °1*> *fl2#)£] ^!*> 

^ ^ il-e]Ei(i9)7l- n^sM o^cf. 

<3i> -#7l wi ^e]e1(19)^, ^l#(13a)-§: ^5. ^^71^ OVD^}^ ,g- *V 

^l^(19a)3f, ^l2^-(15a)^r ^S. »VA}*}7)±r CD^s^ ^2^(19b)* ^l^Jl 9X^. 

<32> 7^°- ^ o. 7> ^ ^^^]o] ^.g.^- ^^.ig, ^-71 afll ^(13)0.5.^- 

b\ #a>^ ;*fll#(13a)£- ^ i#elE^(l9)^ *U^(19aH 45°^S.S. ^ cfl-^-§ 

<>| cfl#^l^(23)S ^^cf. 
<33> ^12 ^(15)^.S.^-El ^2^-(15a)^r ^ >i#E]Ei(l9)^ ^ll^(19a)^l 45° ^£5. 

* ^zJIE al ^e)eK19)^ ^2^(19b)^^i tfl^ ^>€^. *fl2 

#(15a)£r i=M ^ ^#5^(19)^ *Hl^(19aHl <^}*H tfl#3]^(23)S 
<34> ol^ ^o], ^sflo] ^S^jofl^fe. *j E^ (19) ^ ^ «]*fl 

^ItAS^ , t^^fe ^l2^-(15a)^ *fll#(13a)£] #^r-§- <H*H 7]^ ^Ji^^-g- 

<35> Zl^uf, olsf ^o^j- ^. 7] i^e]E^(19)» ^*HrC-fi $X 

O]*], WJ ^#ElEKl9)^ ^17> nflo. nfl^-o]] 8]-§-^-*}-7> <>]^sfl^n S Hi 

<36> ^, WJ >i#E]Ei(19)^ -L^). o>^ nflg-ofl ^ ^] H7 fl ^-g-^H ^ 

o^M-Tfl ^l^o] 7>rfs-g- -g-^oi ^^Cf. 
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<37> o}^# ^ i#e|E^(l9) ^HlSl £ 2*1H w><4 ^-o], 31*1 (wedge) f3 i 

#2lBl(BS)5. ^ £Ur31, ^7) 31*1 i#elE|(20)^ *f|l#(13a)°l ^V^tt ^1^ 

(20a) 4 *f|23Kl5a)°l ^V^tt *f|2T3(20b)°l ^a^^ ^olcf. 

<38> olssj- ^ til ^#5^(20) ^A] Till ^Oj^LBi #A >^ *fll#(13a)£r ^ 

Bj(20)^ *llrS(20aHl ^fl"T"§r ^l^^Jl, ^1)2 ^^.S-^-Bl # 

*fl2#(15a)£r «J i§^E-1(20)^ ^11^(203)^1 ^a}^ ^z^EjeL ^ ^#E) 

Ei (20)^1 ^I2^(20b)^l^ ^^Sr o>A>^rf. tiU>£ ^2#(15a)£: 4*1 ^ i#ElE^(20)^ 
^(20aHl <^H^ cfl#^l2:(23)S ^l^*Vnf. 

<39> o}2). til i#ElEi(20) <*M ^7} nfl°- o£ o} o]^ ^.g.^^. oj 

<40> ^ £ 3^ B€ LD» a>^-^V f^sflsl ^^^Hl^i #5Zl^ W^KHOE)!- 

^ ^^^l^ 1H1* 51*1^ ^£3.*!, CD-g- ^ DVD-g- %o] #a}£] ^ LD(32)^ ( 
CD-§- ^ DVD-§- ^ z]-z} s^A^liE^- 2711 o^o} 1-5.^.^311^01 irS.n.^ 
*KH0E)(34)s}-, #eH°13 ^1^(40)^, AAQ # ^^3.(D)^ ^6\) $%-s}7] 31 nfl 

#fe(42)£}-, l-SZLe§ ^-^^(34)^ -f-^V^^i 3^ Mr T^Rr ^fi 

*K36)» ^M^tf. 

<41> # 7 ] ^^>(34)^ ^71^1(38)^1 #^1 Jl^^^Slol olcf. 

<42> i<3 ^ nl^JjLjr 37 o. ^v 7] ^^^(gg^ 7fl ^.H. o1 ^. 
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<43> o]<4 ^r*. ^$o) % t^HCDHH CD-§- #4 DVD-§- 

^ #*Bi*K34)^ sflE^ ^.4^^ z^oj ^-oj s\^X\f} 7 ) 4 

i?H Bl*fl ^-^ s^^SlJl, ^-71 7fl^(37)» ^-*fl ^^-^(36) ^ ^ofl 

<44> ZLS]l4 ( ^ ^sflo} ^^^1 <*A] ^"71 #SZL^ #*Bi*K34)7> T^l 3 ^ °> 

<45> «>Sq- ^o] ( ^Eflofl LD1- A>-g-^ ^Sj^^HH -f^,g- Ji^i5}7l ^*1H 

°l^^r ^ ^#£Wl9)M- 31*1 >t#e|E^(20) irS.=L^ %^±7.}(34)^ ^Sr t£ 

^Al7lS.5. ^S^-g: 517} nVjE.^ ^^1 
<46> H-S LD« A}-g-*V #5fl^l #^<SHH til Af^Ej^ ^1)^1 til ^ 

^-^S. #olH %^o] ^^isl^l <g 7 ] nfl^-oll £ lofl^ £A]t!r «>Sf ^o] C D-§- ^ DVD-g- ^ 

^U^Tll «>-§-<5Hr ^^M-(25)» **kn k 4<^H £A]tV afsq- ^-o], CD-8- ^ 

DVD-8- ^1 tfl^H 3hg-*Rr ^r#i*} 27fl# #^°1 tgoluf ^ £ n> f yfl^^ 2^ 5. 

^Hfl LD# A>-g-^ ^^^HlA^ <|J*lAl7l7l ^*1H tijj£ 

^ #-^-1- Aj-g-^Lf 24^ II Cfo]^ = l- A]-g-^>^0> 5}gO £i ^-rf^^o) 
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<49> -HHH^fl ^12003-19957^^ ^S}^ , S. 5 ^ £ 6<H1 ^o] , ^(51)4 ^ 

^#5] El (53) A}ojo] ^-S.^, %^°\] V<\n ^5L°\ 7}^7}^r 7}x]±t *fll^(52a) £ *fi 

2^(52b)^, ^-^1 tfl*|| ^I3^(52c)^: 7}*]$= °]*5-&#^ 3-<$2] H&|#(52)^- 

<so> Aj-71 olf-^^tg s.<£s] Hs ^ (5 2).g. ^sflcq ^<y^- ^-71 #^(51)6.3. 

4£S ^|1^ (52a) ^ *fl2^(52bH <9>M-$ a^s i4^tb *U3K55a) £ *H2# 
(56a)^r ^l^(52a) ^ *jl2^(52b)<Hl Ai ^ z}^£_ -l-^H >fl3^(52c)^^ ^ 

<5i> ej*]^ ^ afl23K55a,56a)£: U i#E)Ei(53)°IH auy^ * -§.3^0^ ^ 

^(57), cfl#^^(58)» 7l^-nfl^( D )ofl ^^cf. 

<52> 7 l^.npfl( D )oflA^ a>A}^ ^ ;*fl2#(55a,56a)^r ^7) 7§3_% <*SLg. ^1*J^H M# 

71(59)^1 

<53> ZLelM-, Ol^- ^ f^o] ^<^^|- ^. 7l ^(51) 0_ S «-Ei -g^*}- Z|i^ ^ITg 

(52a) ^ *fl2^(52bH ^a)-^ a^ 14 ^ ^ll^(55a) ^ *ll2#(56a)£r ^fll^(52a) ^ ^12^ 

(52bHH Z]"Z| A^ Cfs ^3^(52 C )^A-1 <|3*13<>| #A>^CfZL ^ 

*}51 a|5L cf^- z^-JtS. 34^-ol rf-E ^U%(55a) ^ *fl2^-(56a)£] <H 

<r y cHH ^313^3. 7l7flS]<H &o> -gafls. ^^^>7l <H^-f^, £ 6 
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z^E S^V'S, tfl^°fl ^*ti ^71 *IU3K55a) ^ *ll2#(56a)^ 9l , Q ^ 

02 , e2 0°l ^SMl £]<H ^Tfl %^^^V# ^ ojcfji 5^0.14, CD 

-§- #4 DVD-g- s^o] cfH£S -§^*V = ifl^jA^ ^2^0} ^Tfl =1 

^ef>H, £ ^7]9[ 7^ *M*>7l o>^^v 7ASLS., H€ LD7> ^ 

«m #^^HH °1^ «J ^#^Eiuf 31*1 ^ ^szl^ ^^l-sq- ^ 

7>^ Hi^r #^^1* ^sRr 3* -=-3 

^-71 Aj--^ ^.^c. a] 7l#^-c>Hl^ ^^7H1 o|^fl , 

^7l<4 ^ ^*>7l ^°1H^ z$o]s. 27fl c^Vo] zj-zj. Cfe. 

-i" ^ ^ V ^^l7l^ ^^7>; #7] ^^HH #AfSl^ Z]-Z]-o) ^-o. ^. ^ 

#*>7l rflf^; #7] # ^3^.-^ alA}^ z^o} ^ ^a]^ ^#4i7}; #7] # 

^71^ av 7 ] cfll-^ls^ % ^ ^Hl -M^S)^ i#e)Bl; ^ ^-71 ^-^7>Sf ^-71 «1 
it-s^i a>oi^ ^- ^ ^i-ofl ^^]si^ fl}as^ i^Rr ^-g; ^ ^ # 

^^^17> ^ll^^Cf. 
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<57> # 7 j o} aiD |lj ^-O] ojAj-Sl^ 1-flH 311 #efli^, ^>7l 311 ^Sfl 

t^fe 3^ Till fsfliS 6 1^<H*H. #7l ^]<g ^Sfl^o) ^ 

5] #^^oi s\jl, #7) aehfr 311 -i-efl^ ^^1 t^V^l £|^ > S^je ^ 

1 #Efl^l <gA>^ nfs- ^Kg- ^ ^-o] ^sq^ <a^lS)<H #7) EL^ 31 

<58> gc^ ^71 fJ i^E^ «] i^BlEiO] ^-i: IRJilS *Vtf. 

<59> ^tl-, ^ ^-§: ^*>7l ^ ^^H^ ^°]5. 2711 z}-z}- 

^ #-°r ^^^l7l^ ^i*^ 431^ SSl#o] fdS Jl^Sl^ ^ 7 flo} 3fl7l 
^^7} £f; ^-71 tti4 2.-^H #A>5]^ zl-zj-o] ^ ^- cj^ofl ^ 

*}7l tfl#^Z:; ^-71 # Cli 3S HE| ti>A>^ Z]-Z]-0] ^ ^A|^ ^^7>; #7l 

<60> <^7H, >^7l H5l#^r ^1 311 #Efl^S>h #7l 

311 #Hfl^l °g^>^ #A>£] fe. S ^o. ^oj f j| iS ol= o1 ^ H) ^ >7] ^ # 

Efl^Sl ^ ^A>igol £)uL, #71 fUB 31 <i #i!fli<4 3.Sh°r 311 #Hfl^2l ^ 

°1 ^7l #^ol 51 Jl, >S-7l 311 #2fl^ ^^O] #A>^ol S)T^ ( # 7 ] 

311 #2fl^l 4^ B^-fr ^ #^5)^*1 Sfr^o] <£x}S\o] J$ 7 ) 

H5*£ 311 #2fli^l $^3* #*fl #*>3fe ^-§- *Vcf. 
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T^-§" 

°1 H^l^H #A>^>£^- o^yv^o] -g-3E>IH ^^9] % #A^o] £) ^. t$o] 

<64> <^7H, #7] l^^Rr CD-g- ^ DVD-g- #A>^r>^ 2^# #^<y H-Q LD ^ o>uJe)- 

CD, DVD $H blue-ray ^ 3^ t^j- ^o] ;*}-g-:g ^ o^cf. 

<65> ^JjL^. 5L 7-8r ^ A*) ^ ^^A]ofll- £Altr ^ £S^i , ^ Cfe. 3±A 

^* ^<H-£ 27fl o]>y- ^HM^fe ^dl^>( 100)14, ^"7] 100 #A>£]^ 

AA$\ # ^li3(D)i ^#*>7l cfl#^l^(i02)sq- ( # c|i3(D)S^E] «U> 

€ ^*Rr ^^A>( 104)1- ^^M, A oM ^^RlOO)^ ^71 tfl 

#31^(102)^ % ^JL ^Hl^ ^#5^(106)7} -g^l^U, ^71 aj ^#^B)(106)4|>H ^ 
7} ^€ ^-ir Al^*Rr sajpflo^Ei ^(I08)7r 
<66> ^-tgo] ^AHloflA^ Afr 7 ] 100)5. CD-g- ^ DVD-g- #a>^ 2^^- ^ 

B-S LD7> -S-71 B-a LD «■ <=>H^ CD, DVD blue-ray ^ 3^^ 
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<67> ^7] U i#e]B](106)^- ^^<?1 ^ i#BlE^7> AV-g-^tf. 

<68> CH7]*\, ^3 ^^^lfe -S-71 ^41^(100)^ ^"7] ^ i#e)E^(106) A>olSl 

% ^-i- ^^1^7171 ^tr o>3Snll^ = 3 ^(Achromatic Prism) (110)°1 |^1^4. 

<69> <^ti>^o_S o> 3S nil^ Achromatic Prism)^: ^*l-g- HE]#ol B^-JIS *M , «cq 

^(Dispersion)* ^°fl7] ^*fl 3^ ?H SE^ 7>^1 27fl<3] H^-g: 

<70> SaV *V 7H 7fl|S ^°]7j ^o) AV 7 ] ^f^g- ^-4^, $M 

olA> wj-^ofl^ zV^n>3- ^0.3. -^A|ofl sJ-^Vo] ^ojol] <q*fl ZL ^^=2| 

^SH^ gr^r H^^dhin PrismHH 1^2] n^e}- ^>jl, ^- 7 1^ #^#* 

lol^ § nfl ^A]-^ #^o] 53 ^-(Deviation) D ^='>+'V^(»-i) s a ^ ^ o.^ > 

^i^]S.Ai #^S)*ln> Aflo] «-A>£- ^O^uf^] ^tf. 27fl£] ^&)^ 7fl^^ AjEfl^o 
*M ^4HH^ ^Mr^l wl^s. S^£]^r ^o\) oj-e. #^1-^ ^2)-^- Uj-Ej-V^^ ABBE 

No.ofl ^S^t-fl, (tfd(587.6nniH] tfl^ ABBE No. ^7s. ^^t}. 

<72> F Ajj^ C Aj^ ^ 486.1nm£f 656.3nm^cf. ABBE No.7> 50 <=>}^9l 3}-g- 3ef 

CROWN) 7]1<|21 #sfl^i, 50 ^l^l-o] ^o_s. S^H(FLINT) Tflt^l #efl^S ^-fftrc)-. 
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<73> 43I«flij Ee]t^ €■ ae]-^- Tjll^ #e]]^s 

3^1 4^ ^<go] ^gfl^s l&S-o^ HS]^* 2:^H , 

o^ol J=- 2)-^ ^-o] ^^^Tfl #AV^Cf. &#o] sg^Zl-ol <gx\is\-7} ^SflA^ Ef^o} ^ 

<74> Deviation ^,.2=^ 1 =^ 2 =^ 1 C« 1 -l)=^ 2 (» 2 -l) 

Dispersion "a 
<76> ^-71^1 ^ ^Ti^H isf 2^ 311^ t?flil Hel^4 «- 

flB Tfl^sl tsfliS ^l-^^l M-Ef^H4. ^-71^ S^liL^^-Ei He}^ 

ci-a-^ ^4 ^-Tii ^4. 
<77> jDi - 2 



<78> . D ^ 2 



2 ("j-IX^-^i) 

<79> ^ 9 ^ ^aj-^o] ol-HSnflBJ He)#(120)# , o)d\) ^X\^ a>2f £ 

°1, A o V 7l ^1 ^ si^zj. ^.jzf ^ ^tiV^o] 0>a.^nllEJ 5.sl^(120)ol A>-g-£) 

<M #Efli(l20b)7> <yA>^ol sijT, ^zj-o] alja^ ^ |.^e Tills] #efli(120a)7> # 

A>^ol Slo] <$A}& ^^o^ #Ell^(120b)l- ^^r^*! ^%S\jL t 711 

1^1 # Efl ^( 120a) # 711 *r t^>£l^ ^ zl"£7> si<>| 3£*S^. 
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^, ^ CD-g- #4 DVD-g- 1*1:3 £1 ol- 3 s.nfl^ = B^(120W ^M^, 

S. 8<HH 1A)^ ^-ol ^*£s\o] s&7) 311^1 #2fl^(120b)# ^ £ 

?1H 311^1 #efl^(120a)# f-^H # A >€ 3-f°ll*r ^ W31 sq^r ^ojcf. 

oil- ^ s o]-g-^ 7$o\ £ «v^o] o[ 3 i^ EB]fol^. 

, °f3Sll] HBl#^r .£ 9<*1H ilfe ^-o] ( S.^m 3H #efli 

(HOa)S. ^1-^*1 ^Hl 3^ 311 #efli(H0b)S. ^#<H^ = s|^g- 

#7l 311 #5fli(110a)^ ^^(lll)ol ^ «3A>^ol ElJl, ^-71 31 

1 #2fli(110a)^ 3e}^ #Hfl^(110b)3] ^(112)°1 #7} ^ ^^^o] ^>7l 

3^ 311 #2fl^(110b)^ ^^(113H ^ #4^°1 s)°l, ^"71 311 #Hfli 

(110aH AA <W 4^ #2fl^» -g-^zj-^- nfl^t} #^S1^A^ ^ 

°1 l^l^H ^"71 £L£^ 311 #2fl^(110b)^ -f ^(113)^- Jg-n #A>5l£S- ^ojcf. 



cfA] ^sflA-l, o>^nflEJ 5.S]^(110)-g- 7^5. ^*1*H -H-S- ^^^l 1 ?}- 
2711 Sl-^-21 #°1 ^A}-^ xq^.A]- o^o] ^.o, ^0. S #A>^ <£^- ^ i& ^ 

^-7] h el^dio)^ z^^l CD _g. ^ D VD-g- ^11 ^Hfl 

^(110a)^ ^7l EL^S: 311 #2fli(110b)# -g-^h 1 ^ ^o] 1^l^i^- # 7 ] CD-§- #4 
DVD-g- ^ #^sl^ 7 4£t ZLSl^H 311 #Hfl^(110a)2l- #7l EL5f£- 311 #2fli 

(nob)i- s^-.^l^l-t}-^. 
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<85> o]rifl, <£x]S\±; ^ ##fV o}El£-vl\& He)#(120)oll^^ ^ 

<86> oVaS-nflHl H^^(110)o] -f^^jo] ^ ^ ^x$-g}# t\ 

<87> ^ t ^^Kl00)<Hl^i CD-g- ^-olu} dvd-§- #A>tb^. 

<88> # 7 ] t^^KlOO)^ SHItt ^ SB |Ej a^^( 110 )o] $10 £i ^ A ].^ a o V 7 ] 

CD-§- ovD-g- ^asli] ^#(110)2] 711<1 #efl^(H0a)^ ^4^4. 

<89> ojufl, ^j<g #efl>i(110a)^ ^^(lll)^ SM}^ ^ f-^lH Tfl'I -g-sfl^ 

(llOaHH ^ #7l Tfll #Sfli(110b)^ ^(112HH *fl*> #^5]^!, *}*1 

^-JIS #7l £L5^ 7fl<I #efl^(110b)5l ^#^(113)^- -§-*H ^"71^^ #A>^ nfl -l-^t}. 



M. ig^cq o> HS .ni]^ Hel#(110)^ #71 CD-g- #4 DVD-g- #^5}^ z}-JE# .H3} 

*M 7fl<I #2fl^(110a)^ #71 a ^11 #efli(110b)» ^13-S}£jLJEL5. Tfl 

^ #2fl^(110a)£l ^^(lllHl zl-z]-^ CD .g- ^ D VD-g- ^ £ 9HH J±^ 

°1. 7fl<l #Hfl^(110a)Sl- #7l H^-g- Tjll #Efli(110b)l- ^O] Qj^sq 

°1 

°1^, #71 o> 3S . D fli3 H^^(llO)^: ^-tt CD-g- # ^ DVD-g- ^ ^ 
Al^l^ tij ^#SlEl(106)# ^ 31^(108)3. Jii-MZL, #SHH&| ^^(108)1- 

-f-^H ^1§€ ^1^(102)5. ^1*5 «H ^ # c|A 3(D )ojl iLi^cf. 
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<92> o]Jf t # 7 ] ^ r)^3_(Q)£_*-B\ ti>A>^ ifl#^l^(102)^, #7l #sH°1e1 ^1^ 

(108)2f, «J ^#&|Ei( 106)1- 7|^ #71 ^#dM-(104H 

<93> Ojufl, £ ^^A^ ^^>(100)^Ai #A><g ^-O] ^HS.^ H^#(110)# 

^ #^°1 l^l^S- CD-g- %-§r A>-g-^ DVD-g- ^>-§-^ £^ # 

7^ #7l ^^7>(104H1 *§_S-2) ^iLS^l ^rf. 

t^^^l , C}S 271] 4#o) sfro) OjA>^ ^.g.# &d>l 5>l4^ 

3. #a>^ ^--i- <£-g- ^ Ojjl, ^ 7fl^-g; -f-Sfl ^>H^nflB3 2e]f(iio)A H-S LD «> 

3 #H1 Bfl*l*M LDsL-t-H^ uf^^ 7fl5] ^£ ^uj-s. H^H^ 0.5.^ CD LD £^ 

DVD LD & 71]^ Af-g-^- nfl^ ^ol ##*1 ^#t* *r 5^. 

<95> 1^0] c^s ^AloflS^, #7] d>3.S.nll^ ^dl7>2f afl ^ x] SH?H 

<96> £ 10^ #Dl (220)1- °1 B# LD(200)2}- H 5^(210) 

^1* iL^l ^5-, °H1 S^ltV Qo) > ^o]s. 27fl ol#o} ^ ^s. 4^ ^ 

^3^71^ ^4i7l-(200)^- ) #71 ^-^7>(200)^ -£*l£jir o^S^ 

= 51^(210)31-, #7l #^7>(200)Sl- #71 Ol-H^nfl^ 3^^(210)^- 3L$A]7]7) tb *c] 
(220)3 #71 ^-^7X220)5]- o>a.^nll^ ^£)#(210)c>l tb 7flSl 2fl7l*lS. ^S)^ 

<97> ol^j- ^ S-#ol ^-H}^ ,g. M^go} cf s ^aHI^ 27fl ol#ol 7\7J- cf 

€■ 5^ ^MS^fe ^-^7>(200)2f °}EL^.*m HSl #(210) °1 *e] (220)3 JL^% 
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S\°] 7fl^ ^#^7} £f4, #7] ^dfc;*> S.^H #A}5]^ zfzj-o) ^- 

£r ^fixfSl-, 4>7l 2.1-4 ^7) cfl#^l^ ^ ^ S ^ofl ^JE)^ wl ^EjE)# 

<98> ^7l^, Aj- 7 ] 0 > 2S nfl^ He]#(210)^: ^A>5)^ -S-fjE ^11 #Efl^4, #7] # 

<99> o|4 7^°- ^. 1^0} Cf^- ^Aja^ ^7] «H^4(200)4 ^HS.^ H^#(210)°l 

<ioo> ^, #d] (220)1- a}-8-«H He) #(210)4 ^4i^>(200)« *>4^ 

H-Q LD« A}-g-^ #^<^ t^Tilf d)^ -8-ol*»fl + ^4. 

<ioi> *l^-44 ^^H^r H&l^o] ^Luitg ^ai^isa^ ^^S>5| 

£ ^4 7 ] ^ A>Aj-ol o)ofl t^34 t^oi^i, 34 € ^4 

Jl41 

<102> ol^-oflA| #4£- 44 ^o], !^o)H *fl*H?Hr 4aL3.*1|^ Hti]#^- B-Q LD7]- ^4 

^ SZ^ Jl47> 5114. 
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<103> ^1^^ ^ai"flij H5^-g; B-fi LD SH Hfl^l^H H€ LDS^-E^ 

CD LD HL^ DVD LD t!: 7flS ^£ ^S^*^ ^o] ^<^o) ^- ^ ojcj. 
<104> trf^, ^ 7 >^ i&fe ^^^oj 7}±g-Z\t)-. 

<105> S*V, IJ-^H ^l^Rr o>aSnfl^ ^ 7 fl^ 2fl7]^l5. 

^i*} £f|; A>-§-^ ; #«M1» ^-^>7fl 7>^>^, IfJ;^ 

Sift S^Hr ^*>7fl A]^l- 3}o] 7>^tb JL^-7> ^cf. 
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1] 

#71 Till ^efl^l ^a>^ ^-o] #A>sl^ Hej-£ Tfll ol^f-^H, 

^■71 311 3. 2l-.gr 311 #Hfli^ ^^o] #7] ^ ^^^o] S ]ji > 

^"71 3^ 7)11 #5fli^ ^^o] ^ ^A>^ol s\x^ < 

1=1 • 

2] 



3] 

^71 Till #Bfl^l #A>£)^ 3.BJ-^ Tfll fE|iS o^c^ > 
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#^ 311 #2fli^ ^^l ^ OjAj-Tgol ^J7, 
A oM 3.^ 311 #5fli^1 °1 ^A}t£o] 5)^, 

^"71 311 #2flio]l <£A}^ Z}-Z}- t}S- sj-^-j- £^ ^-o] ^o] 

£H #?1 311 #sfl^ ^^-g- #*fl #A>sq^ ^ ^ ^±7.} 5L^. 

4] 

^^£27fl o)^o) zj-zj- tf = sf#^ ^^l^r ¥j-#^7>; 

#7] ^#4l7HH t^V^^r # li^l ^^>7l ^ ^#^1^; 

^71 ^-^7>5l- #7l cfl#^^^l % ?§JL #ofl ^^isl^ «] ^El&) ; * 
#71 #71 tii a}o]o] ^ ^ #ofl 

5] 

#71 oVas.nl! EJ ^-ol oj A ^^ #Efl^ ( 

A o V 7l f^H 311 #2fl^ofl 9JA>^ ^-Ol #A>5}^ ael-o. ^ #efli5L oi^^^^ ; 
#71 #flB Tim ^-afli^l ^^l ^ Qj^ol SlJi, 

#71 311 #21)^ ELS}^ Till #2fl^ #7l ^ #^0] ^jt, 
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^•71 7fl<i #2fli<Hl ^ ^ 3)-^-* g±r %o) #^5)^ #^o] <^ 

6] 

7] 

3<H5L 27fl yj-yj- cf^ 4^ £i=. ^-o. ^dt7>^, Aj- 7 i it^-^> 

7} 

#7l ^i*} S-l-^T-i #A]-£l^ z|4^ c^^ojl ^^*>7l ^ 

8] 

*117%M1 &<^ ( 
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£H ^-71 £^ Till #2fl^^1 "f^ti #A>5)^ ^ 

9] 
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